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XIV. Experiments on Water obtained from tbe melted Ice 
of Sea-Water, to af certain whether it be frejh or not', 
and to determine itsfpecific Gravity with refpeclto other 
Water, jllfo experiments to find the Degree of Cold in 
which Sea-Water begins to freeze. By Mr. Edward 
Nairne. Addrejfed to Sir John Pringle, Bart. P. R. S. 

TO SIR JOHN PRINGLE, BART. P. R. S. 

e t » Hampftead, 

& >■ K > Feb. r-, 1776. 

R. Feb. 1, T"t having been fuggefted, in a converfation at 
A which I was prefent:, that the ice of fea-water 
is not frefh; and that if the ice found near the poles be 
really fo, it muft probably be the ice of frefh water dif- 
charged into the fea from large rivers in thofe parts : I 
thought the prefent cold weather afforded an opportunity 
too favourable to be loft, of afcertaining by experiment, 
whether the water obtained from the melted ice of fea- 
water be free from the tafte of fait or not; of comparing 
its gravity with that of the fea-water, &c. ; and of find- 
ing the degree of cold in which the latter begins to 
freeze: and I beg leave to lay before vou an account of 
jny refearches in thefe matters, and of the methods I fol- 
lowed in making them. If you, sir, fhould think them 
worthy of notice, and would communicate them to the 
learned body over which you prefide, you would confer 
an honour on, Sec. 
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a5o Mr. nairne on Ice of Sea Water, 

THE fea- water ufed in the following experiments was 
furnifhed by Mr. owen, who keeps the Mineral Water 
Warehoufe, at Temple Bar; who allured me, that it was 
taken up off the North Foreland. 

On the 27th of January, 1766, at ten o'clock m the 
evening, I filled ajar scinches in diameter and 6\ inches 
deep, with fea-water, and expofeditto the open air, the 
thermometer ftanding at 1 5 . At noon the next day, on 
taking it in, I found it frozen very hard, except a very 
little at the bottom, which remained quite fluid : I now 
fet it by a Hove in a heat of 5 6° to thaw. The ice 
when taken in from the open air was one quarter of 
an inch above the edge of the jar. When the jar had 
continued in the degree of heat abovementioned during 
eight hours, I took out the ice, which was then 3^ inches 
long and two inches in diameter; about two-thirds of 
the water appeared to remain. In order to clear the ice 
from any brine that might adhere to it, I wafhed it in a 
pail of pump water, in which it was fuflfered to remain 
about a quarter of an hour, and then fet it in a fleve to 
drain off the water in which it had been warned. 

On the 29th of January, 1776, I fet the befiaremen- 
tioned ice in a bafin in a heat of about 46% in which it 
continued nine hours before the whole was drflblved. 
The bulb of a thermometer refled on the ice during the 
time of the fblution, and continued without variation at 
32 . The water thus obtained was, to my palate, per- 
fectly free from any tafte of iak. 

In 



Mr. naxrn je m lee of Sea Waier. %$i 

In order to afcertain the comparatiye gravity of this 
water, I filled a bottle with it to a certain mark in its neck, 
vsrhich was very narrow, and weighed the bottle fb filled 
very carefully. I weighed the feme bottle, filled to the 
fame mark in its neck with fea-rwater and other waters 
fuccefiively, which were all brought to the fame degree 
of heat by a thermometer. The refults were as follow* 
videlicet y 

Grains, 

Water obtained from, the melted ice of the fea y - 

water, J T 

Diftilled rain water, 1 6 1 a 

Water taken out of a water tub, being a mixturen fi 

of rain and fnow watery J *' 

The iaa water, 1 653 

Tjhe rejiditum of r the fea water from which the) , 
ice before mentioned had been taken* J 5 * 

To find due degree of cpld in which fea wateu begins 
to freeze, I made the following experiment*. 

I expofed.to the open> air a decanter filled with the fea 
Water, in whick a thermometer was fuipended^the bulb. 
of which reached to the middle of the wideft pant of the 
decanter; a, jelly glafe filled with the fame fea- water, in 
which alfb a thermometer was put, refting on the bot- 
tom, was placed in the fame expofure. The reftilt will 
be feen in the following table: 
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%$2 Mr. nairne on Ice of Sea Water*, 

January ig, 1776. 



Veffel. 



Time. 



Immerfed 
Therm. 



1 Therm, in 
the open 
Air. 



Effefls, &C. 



Decanter, 
Jelly glafs, 
Decanter, 
Jelly glafs, 



h ' 

11 30A.M. 

12 o 



Decanter, 
Jelly glafs, 

Decanter, 

Jelly glafs, 
Decanter, 
Jelly glafs, 



Decanter, 
Decanter, 



33 
25 to 28.5 



12 15 

12 20 
12 30 



1 oP.M. 



1 15 



Decanter, I 4 o 



31 
28.-5 

3° 
28.5 

I* 
28.5 



27.S 



28.5 



r 9 
'9 



J9 



19 



28.5 



'9 



*9 



A number of beautiful feathered 
cryftals appeared in the jelly 
glafs; they began to (hoot from 
the top, which was covered with 
ice, toward the bottom; when 
they reached it, the thermometer 
rofe immediately from 25 to 28.5, 

Ice began to form in the decanter, 
though hardly perceptible at the 
edge of the water. 



Cryftals of a laminated appearance 
began to (hoot downwards 
obliquely from the ice at the 
furface, which at the edge of 
the water was barely two-tenths 
of an inch thick ; no appearance 
of ice in the middle of the fur- 
face. 

Cryftals began to fhoot round the 
neck of die decanter clofe to the 
glafs. 

The infide became covered with 
finely feathered cryftals, which 
made it impoffiblp to obferve the 
height of the thermometer, 
without railing it till the quick - 
filver in the tube appeared 
above the ice. 



'9 



January 
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January 29, at eight o'clock in the evening, I expofed 
to the open air two fimilar jars, each 5^ inches deep and 
1-^ inch in diameter; one of which I mall, for the fake 
of diftindtion, call a ; the other, B. a was filled with the 
fea water; b with water taken out of a water tub, which 
was a mixture of rain and fnow water. In a two ther- 
mometers were placed ; one refted on the bottom ; the 
upper part of the ball of the other was a quarter of an 
inch only below the furface of the water; one thermo- 
meter was alfo placed in b, refting on the bottom. The 
following table fhews the remit. 



Veflel. 


Time. 


Therm, at 
the Top. 


Therm.-*! 
the Bot- 
tom. 


Therm, va 

the open 
Air. 






h 


/ 










A 
B 


8 


oP.M. 


60 


60 
60 


I9.5 




A 
8 


8 


>5 


40 


33 
38 






A 
B 


8 


20 


35 


29.5 
37-5 




The furface of the water in B covered 
with ice. 


A 






3i 


26.5 






B 


8 


25 




34 




Surface as before. 


A 






29 


25 




No appearance of ice. 


B 


8 


3° 




32 




The ice on the furface increafed. 


A 






28.5 


245 




Ice began to appear on the furface. 


B 


8 


32 




32 




Quite frozen; 


A 


8 


36 


28.2 


28,5 




Cryftals over every part of the glafe. 


B 




32 


20 


As before. 



N. B. During the time in which thefe obfervations were made, the thermo- 
meter in the open air rofe half pf a divifion. 

The 



254 Mr* nairne on Ice of Sea Water. 

The following table fhews the refult of fome further 
obfervations on the effe&s of cold on the fea<- water in the 
jar A of the lafl: table, which had been thawed in order to 
be now expoled again to the open air. The thermoraer 
ters in the jar continued in the fame fituation as before, 

January 30, 1776, A, M. 



Time 


a'hejrn, « 
the Top. 


Therm, at 

the Bot- 
tom. 


Therm, in 
the open 
Air. 


MsStt, bo. 


h ' 
10 32 
10 39 

10 42 

10 48 

11 1 

11 45 


34*5 
29 

28.5 

28 
27 

27 + 
26.5 


35-5 
3* 

3°-5 

28 

24-5 
28.5 

28*5 


16.5 
18.5 

19 


The water fluid. 

Ice began to be formed about the gills at 

the edge of the water. 
Still continued to have tee onjf abjput tfc* 

edge of the water. 
The fnrface of the water rendered ftagoant 

by the ice. 
The cryftals had alraoft reached the bottom. 

During the half minute employed in thi* 
obfervation, the cryftals reached the bot- 
tom of the jar; the lower thermometer 
rofe almoft inftantaneoufly from 24.5 t» 
28.5, and was immediately rendered 
obfeure by the ice. 

The jar was taken in from the open air* 
and the lower thermometer lifted out of 
the ice to a fuflkient height for the ob- 
fervation. 



From thefe obfervations it feems that the freezing 
point of fea-water mould be fixed in Fahrenheit's ffcale 
at 28.5. 

As the water, when it began to freeze in two expert* 
ments, exhibited phenomena different from any I had 
obferved before, it may not be improper tafuhjoinan 
accountof them* 

At 



JUh NJtf kne «w &e if Sea WaUr. 3155 

At fourteen mirnaecB after eight an theitiomirag of Ja^ 
iruary 3 1, 1 pat die jar* of me jfecond table, containing 
the lame water,; «aas. a mixture of rain and fnow water, 
in a window, having theevemng before placed a fecond 
thermortieterinit,thebT33bof-which was;Juftbefc>wthe 
•fiatf aceof the water. ThfciurwelLasthethennometerat the 
bottom ftoodat ay.5, and die water was perfectly flttidt 
tihe thermometer placed nearthe jar within the window 
was at 23.5, At twenty-fcven mimttes after eight it be- 
gan to freeze at the bottom of ihe jar, the thermometers 
at the top and bottom Handing alike at 27. The inftant 
the cryftals began to encompafs the ball of the thermo- 
meter below* which they very foon did after it began to 
freeze, the quickfilver rofe in it to 32% the upper one 
continuing at 27 . The cryftals continued to (hoot up- 
ward, and in lefs than half a minute reached the bulb of 
the thermometer at the furface, which immediately rofe 
to 3a . 

At ten minutes before fix in the evening of the fame 
day, I put the jar a of the fecond table into the open air, 
its contents the fame; viz. fea water. The thermome- 
ters in it were fikewhe the fame, not having been moved ; 
they both flood at 34 ; that in the open air at 1 9 . 5 . At 
fix o'clock the thermometer above was at 3 i°, that below 
at 2 8 . 2 5 . At this time I difcovered Ibme ice on the fur- 
face of the water; but as it was by candle-light,. I could 
not difcern its firfl appearance. At ten minutes after fix, 
the thermometer above was at 29 ; that below at 26.5. 
At fifteen minutes after fix,, the upper thermometer at 
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48.5 ; that below at 45°. At feventeen minutes after iix, 
both the thermometers flood at 38.5, crytfals having 
rifen from the bottom covered the ball of that below, on 
%vhich it rofe inftantly from 2.5 to 28,5. The thermo- 
meter in the open air continued as at firft ; viz. at 19.5. 

The fcale of all the thermometers ufed in thefe 
experiments was Fahrenheit's. 1 have fent herewith 
fpecimens of the water; viz., of the fea- water; of the 
water procured from its melted ice; and of ih&refidmm 
of the fea-water from which the ice was taken; 
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